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PREFACE

This proposa l has been prepared by counse l for Al l i ed Paper ,
Inc. , and HM Hold ings , Inc. ("Al l ied") in con junc t i on with its
consu l t i ng eng i n ee r s . This proposa l shall not be con s t r u ed as an
admi s s i on by Al l i ed that any par t i cu lar remed ia l a l t e r n a t i v e i s
r equ i r ed or appropr i a t e , nor shal l this proposa l be c o n s t r u e d as
any admi s s i on of l iab i l i ty for remed ia t i on of the PCBs in Por t ag e
Cree k . This proposa l i s subm i t t ed to the Sta t e in the con t ex t of
s e t t l emen t d i s cu s s i on s re l a t i ng to var ious potent ia l remed ia l
a l t e rnat ive s .
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I . INTRODUCTION

In recen t months , as a re su l t of s t a t u s conference s held with the
Cour t , Al l ied has comp l e t ed s ub s t a n t i a l add i t i ona l samp l i ng of the Br y a n t
Mill Pond and Portage Creek to supplement the data concerning PCBs in that
a r e a . Pre l im inary cost e s t ima t e s were deve loped by Al l i ed t ha t cove r ed a
range of remova l , s t r eam d ive r s i on and con ta i nmen t a l t e r n a t i v e s . Most
r e c e n t l y , Al l i ed comp le ted a compreh en s i v e pre l im inary r isk a s s e s sm e n t
report covering a series of potential remedial alternat ives .

In order to faci l i tate se t t l ement discuss ions, Allied presents this
proposa l for r emed i a t i on to the S t a t e . We expec t tha t the S t a t e may have
s e v e r a l ques t ions about the proposa l and Al l i ed ' s counse l and con su l t i n g
eng ineers are ready and will ing to meet to discuss any such quest ions.



I I . SUMMARY OF PROPOSAL

All ied exam i n ed var iou s remova l , d iver s i on and c o n t a i nmen t
a l t e r n a t i v e s , and has prepared pre l im i nary cos t e s t ima t e s and r i s k
assessments for several possible alternat ives .

Al l i ed proposes an i n t e r im remed ia l act ion in the n a t u r e of d i v e r s i o n
of Portage Creek to separate the creek from the PCB contaminated sed iments
in Bryant Mill Pond. The proposal is specifically intended to be inter im in
nature and is not proposed as the final remediat ion of PCBs in Bryant Mill
Pond . However , the i n t e r im proposed d i v e r s i on i s expe c t ed to be very
effect ive in and of itself toward mit igat ing releases of PCB from the Bryant
Mill Pond sediments.

Al l i ed proposes t ha t add i t i ona l samp l ing , mon i t o r i ng , i n v e s t i g a t i o n and
s t ud i e s be conduc t ed dur i ng a per i od of 2 to 5 years a f t e r d i v e r t i n g the
creek; upon conclusion of that period a final remedial act ion plan would be
prepared by All ied and submitted to the State and the Court.



I . REASONS FOR SELECTION OF INTERIM REMEDIAL ACTION

There are e s s en t i a l l y four types of remed ia l ac t ion a l t e r n a t i v e s t h a t
app ly to Por t ag e Creek : 1 ) No Act i on , 2) Remova l , 3) Con t a i nmen t , 4) S t r e am
D iv e r s i o n . Cer t a i n comb ina t i on s of these a l t e r n a t i v e s cou ld be u s ed ; as
wel l , c e r t a i n newer , deve lop ing techno log i e s could be used in c omb i n a t i o n
with one or more of these alternat ives .

Al l of the above a l t e rna t i v e s have been d i s cu s s ed and exam i n ed in
deta i l by All ied and its consu l tants . All ied is not now proposing and has
never proposed that no action be selected as the appropriate remedy. On the
o t h e r hand, there are various unknown and unpr ed i c t ab l e i s sues a s s o c i a t e d
with e i ther containment or removal. Diversion, which is being proposed here
as an i n t e r im remed ia l act ion , is in the op in ion of Al l i e d , a r equ i r ed s t e p
i n e i t h e r con t a i nmen t or remova l as f ina l remed ia l a c t i on s . Al l i ed does not
concede t ha t i t s prev ious remed ia l proposa l s ( c on t a i nmen t with or w i t h o u t
impoundment) would not have been effective or successful.

The no act ion a l t ernat ive is used as a base l ine aga i n s t which the
adequacy of diversion as an interim act ion can be measured.

There are s ev e ra l prob lems a s so c i a t ed wi th e i t h e r c o n t a i nm e n t or
r emova l at th i s t ime. They inc lude imp l emen tab i l i t y , e f f e c t i v e n e s s , and
co s t . Pu r s u i t and imp l emen ta t i on of the proposed s t r e am d i v e r s i on i n t e r im
act ion would allow further assessment of those factors and others before any
f inal remed ia l act ion plan is selected.

Ther e are s ev e r a l a f f i rma t i v e reasons which s uppo r t the i n t e r im
d ivers ion proposal:

A. S h o r t t e rm e f f e c t i v e n e s s . As d emo n s t r a t e d in the r i sk
a s s e s smen t report and d i scussed la ter in th i s repor t ,
d i v e r s i o n of Po r t a g e Cre e k wi l l have a s u b s t a n t i a l and
s i g n i f i c a n t e f f e c t on th e r i s k to h uman h e a l t h and the



e nv i r o nmen t posed by the PCBs in Por tage Cre e k . This s t ep
would e s s en t i a l l y remove the need for unn e c e s s a r y ha s t e in
developing a final remedial action plan.

B. Redu c t i o n of Mobi l i ty of PCBs. One of the main conc e rn s
expressed by the MDNR has been the scouring action of Portage
Creek as i t pas se s through and over the PCB co n t am i n a t e d
s ed imen t s in Bryant Mill Pond . A l t hough perhap s not ful ly
unders tood , it is und i sputed that the s t r eam act ion
contributes to some increase of PCBs in the water column and
to the downs t r eam migrat ion of PCB con tam i na t ed s ed imen t s .
The proposed diversion almost totally el iminates this concern.

C. Imp lementab i l i tv . Technical ly, the s t r eam d ivers ion is
read i ly imp lementab l e . Most important ly , d ivers ion seems to
be a common first step to either conta inment or removal and
thus , l i t t l e i s lost by proceed i ng with the i n t e r im d i v e r s i o n
proposa l . Final ly , t h e r e are many more d i f f i cu l t f ea s i b i l i t y
and des ign cons iderat ions to be addressed and reso lved for
e i t h e r c o n t a i nmen t or remova l , negot i a t i on of which cou ld
consume many, many months . Diver s i on can be s t a r t e d and
completed in a relat ively short period of time.

D. Long Term Ef f e c t i v e n e s s . An eva l ua t i on of the long t e rm
e f f e c t i v e n e s s of any remed i a l ac t ion requ i r e s p r e d i c t i o n of
the risk to human health and the environment long after the
remedial action has been completed. Pred ict ions are based on
p r e s e n t fac t s and fu t u r e a s s ump t i o n s . The more comp l e t e the
present data base, the more rel iable the fu tu r e pred i c t ion .
The fewer the a s sumpt i on s , the b e t t e r the fu tu r e pred i c t i on s .
The i n t e r im remed ia l proposa l wil l a l low for th i s
a c cumu l a t i o n of a d d i t i o n a l da ta conc e rn i ng both c o n t a i nm e n t
and r emova l and thu s wil l c on t r i b u t e to the ab i l i ty to more
re l iab ly d e t e rm i n e the long term effec t ivene s s of a f inal
remedia l act ion plan.



E. Cost. The proposed divers ion will not be inexpens ive . As
with any remed ia l ac t i v i t y there are s ub s t a n t i a l r i s k s of
con t i ngen t cos t s not pre sen t ly ant i c i pa ted . By compar i son ,
however , the cost of i n t e r im s t r eam channe l d ivers ion is far
less than cost of remova l ( $ 15 to $40 mil l ion) or
conta inment . As an inter im measure , d ivers ion is cost-
effective.

The goal of any remed ia l ac t ion plan for Por t a g e Creek s hou l d be to
reduce fish PCB concen t ra t i on to leve l s which will e l im ina te the need for a
fish consumpt ion adv i sory and reduce human exposure to ac cep tab l e l ev e l s .
The proposed i n t e r im act ion will re su l t in major progres s t owa rd me e t i n g
these goals.



IV. DESCRIPTION OF PROPOSAL

A ser i e s of cons truc t ion opera t ion s has been ident i f i ed which re l a t e to
the poten t i a l s t r eam d ivers ion a l t e r na t i v e for the Bryant Pond area . These
ope ra t i on s and the ir proposed app l i cat ion are descr ibed in the fo l low ing
sect ion . A prel iminary cost est imate is included in the append ix along with
qualifying notes and assumptions.

A. CLEAR AND GRUB

Pr ior to i n i t i a t i ng s t r eam d iver s ion , the v e g e t a t i v e cover t h a t
currently blankets the west side of the site would need to be removed. To
clear and grub this area, hand-held manual and power tools would be used to
remove the reeds , swamp gra s s e s , bushe s , t h i c k e t s , s e e d l i n g s and o t h e r
v e g e t a t i o n from this area . Comp l e t i on of th i s a c t i v i t y may r e qu i r e a
s ignif icant amount of manual labor at a considerable expense.

The vege ta t i v e cover should be removed to min imize d i f f e r e n t i a l
s e t t l ement . The removal of roots and stumps is also included in th is work
i tem to protect the proposed stream liner from puncture and tears.

Once the vege t a t i v e cover i s r emoved from the f l o o dp l a i n , the PCB-
c o n t am i n a t e d s ed imen t s may be eas i l y e roded , p a r t i c u l a r l y du r i n g t ime s of
high s t ream flow and prec ip i tat ion events . An e levated r isk of c o n t am i n a n t
m i g r a t i o n down s t r e am will occur at th is t ime, but the magn i t u d e of t h i s
i ncrease is current ly undef ined. To minimize eros ion , the c l ear ing and
grubb i ng opera t i on will be coo rd i n a t ed to progre s s j u s t a h e a d of the
p l a c emen t of the s t r eam channe l l i ner . This c o n s t r u c t i o n s e q u e n c e wi l l
s ignif icant ly decrease the potential for the contaminant migration.

B. SEDIMENTATION DAMS

To fur ther reduce the impact of any con t am i nan t s which m igra t e
d own s t r e am , t h e e r e c t i o n o f s e d i m e n t a t i o n dams ha s b e en i n c l u d e d . The s e



f i l t e r - f ab r i c type s ed imen ta t i on dams would be ins ta l l ed at three or four
down s t r e am locat ions to remove migrat ing sed iment from the water co l umn .
PCB- l a d e n s ed imen t s col lected at the se dams , i f any, cou ld be r emoved and
disposed of following the completion of upstream construction activit ies.

Because of the re lat ive ly fine par t i cu la te s ize of some of the
s ed imen t s , some may permeate the s ed imen ta t i on dams and pass th rough to
down s t r e am locat ions . While such act ions may occur, the degree of PCB
dispersion would likely be minimized by the dams.

C. ACCESS ROADS

Access roads will be neces sary for the con s t ruc t i on equ i pmen t to e n t e r
and leave the work area. These roads will l ikely be c o n s t r u c t e d t h r o u g h o u t
the en t i r e length of the flood plain at once, r a t h e r than in a s t e p -w i s e
fash ion . Figure 1 shows the locat ion of the proposed ac c e s s roads . The
i n s t a l l a t i o n of these roads will fac i l i t a te the re loca t i on of the s t r e am by
a l l ow ing con s t ru c t i on equ ipment d i rec t access to the proposed new s t r e am
channel . The stream channel will be discussed further in Section F.

It is probab le that a sand base over l a i n with a g eo t ex t i l e and grave l
will be used as a base for the 25 foot wide gravel roadway. This will help
d i s tr ibute the loading of the heavy equipment which will be using this road.

D. STREAM CROSSING

In add i t i o n to access roads into and a long the f lood p la i n a r e a s , i f
e a s em e n t s can not be obta ined , it is l ikely tha t some type of "b r i dge " ove r
the s t r e am wil l be neces sary to enab le acces s to a r ea s of the flood p la in
for fu ture ac t i on s . In part i cu lar , th i s cros s i ng wil l be n e c e s s a r y to
access the eastern bank of the upper pond flood plain, if it is not feas ib le
to ob t a i n an e a s emen t for i ngree and egre s s th rough a d j a c e n t p r o p e r t i e s . I f
a d e q ua t e acces s cou ld be ob ta i n ed t h rough a d j a c e n t p rope r t i e s , t he s t r e am
cro s s i ng could be e l im inated .



The most l ikely place for a s t ream cros s i ng would be at the
constr ict ion between the Upper and Lower Bryant Mill Ponds. If constructed
at th is location the crossing would be roughly equid istant from the upper
and lower limits of the areas of contamination. The proposed crossing would
be con s t ru c t ed by plac ing a ser ies of ga lvan ized stee l cu lvert pipes to
conduct the stream flow under the stream crossing. The crossing would then
be cons t ruc t ed by success ive ly plac ing and compact ing layers of g rave l to
build up an embankment. It is est imated that the cross ing wil l be
approx imate l y ten feet high and s ix ty feet in length . This "br idge" wou ld
have a f i f teen foot dr iv ing surface and s ide s lopes of 1 to 3.
Approximately 1 ,000 cubic yards of gravel fill would be required to complete
this structure.

E. DAM RENOVATION

The City of Kalamazoo is curren t ly cons i de r i ng the rep la cement of the
Alcot t Stree t Bridge over Portage Creek. The bridge s t ru c tu r e is i n t egra l l y
c o n n e c t e d to the Alco t t St r e e t Dam; the r e fo r e r enova t i on or r ep l a c emen t of
the dam i s potent ia l l y poss ib le . Shou ld the Al co t t S t r e e t Dam un d e r g o
s ign i f i cant renovat i on , the s t r eam d ivers ion a l t e rna t i v e may be mod i f i ed to
take a dva n t a g e of a five foot hydraul ic drop curren t l y p r e s en t on the dam
sp i l lway. It i s p lanned tha t the br idge and dam a l t e r a t i o n s wi l l be
c o o r d i n a t e d to be compat ib l e with the proposed s t r e am d i v e r s i o n a l t e r n a t i v e
to max im i z e the env i r onmen ta l b en e f i t s of r emed i a t i on . Al l i ed r e c ommend s
that the dam be permanently lowered to prevent any future re impoundment of
Bryant Mill Pond.

F. STREAM CHANNEL

The new stream channel would be installed following the construct ion of
the a c c e s s road and wil l most l ikely be loca ted on the wes t s i de of the
e x i s t i n g s t r eam . For purpo s e s of p r epa r i n g p r e l im i n a ry cos t e s t i m a t e s , t h e
p ropo s ed n ew s t r e am c hann e l would be c o n s t r u c t e d t o c o n t a i n t h e 100 yea r
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f lood. All c o n t am i n a t e d sed iment would be moved from the locat ion of the
new s t ream channe l as part of channe l con s t ru c t i on , and t h e r e f o r e the new
channel will overl ie only clean soils.

Rip rap would be used to line the stream channel. A stream channe l
l i ned with r ip rap would cons i s t of essent ia l ly a sand, l iner and s t o n e
sy s t em . Af t e r ex cava t i n g a new channe l , the sand would be placed in the
excavat ion covered by the geotext i le and held in place by the rip rap.

G. EARTHWORK

Earthwork includes the rough grading of the new stream channel area to
remove any mounds or hummocks and to facil itate the placement of the s tream
channe l l iner . Some ea r t hwor k will also be necessary to con s t r u c t the
acce s s roads . This e a r t hwor k would be performed by smal l , amph i b i o u s ,
construction equipment and may require special flotation-type tires.

H. VEGETATIVE STABILIZATION

Upon complet ion of ear thwork act iv it ies , the flood plain area in the
v i c i n i ty of the new s t r e am channe l will be suscept ib l e to e ro s i ona l force s
due to the absence of vegetat ive cover. As a component of the construct ion
operat ions , temporary eros ion contro l fencing will be insta l l ed at those
a r e a s su s c ep t i b l e to e ro s i o n . This t empo r a r y eros ion f enc i ng wil l r ema i n i n
p lace unt i l a d equa t e v e g e t a t i v e cover can be e s t ab l i s h ed , a t wh i ch t ime the
temporary fencing would be removed.

I . EXISTING STREAM CHANNEL

The e x i s t i n g s t r e am channe l wil l be " impounded" in a dry cond i t i o n
a f t e r i t i s abandoned , us ing e x i s t i n g f lood pla in soi l s immed ia t e l y u p s t r e am
of Alcot t Stree t Dam. This impounding will minimize the discharge of wa t e r
which collects in the former creek bed. Downstream of the impounded area, a
s e d i m e n t t r ap wil l be i n s t a l l e d to m in im i z e the down s t r e am m ig ra t i o n of
s u s p e n d e d p a r t i c u l a t e s . P r o v i s i o n s for a flow con t ro l dev i c e a t the



down s t r e am end of the abandoned channe l wil l be eva l u a t e d in the de s i gn
phase . Sur f a c e wa t e r and s ed imen t samp le s will be co l l e c t ed from th i s
impounded area to determine any PCB contribution to the environment. Final
r emed i a t i on of the ex i s t i ng s t r e am channe l will be eva l u a t e d fo l lowing the
monitoring program as part of the final remedial action plan.

J. SEEP AREA

A g r o u n dwa t e r spr i ng in the "Seep 1" area , located up s t r e am from the
Bryant Pond area, flows through an area of contaminated sediments. As part
of th is r emed i a l program, the g roundwa t e r spr ing will be i s o l a t ed from t h e s e
c o n t am i n a t e d s e d imen t s to min im ize po ten t i a l s ed imen t migrat ion d own s t r e am .
Pre l im i na ry des ign con s i d e r a t i o n s include the pass ive s epara t i on of the
g r ou ndwa t e r spr ing from the c o n t am i n a t e d sed iment s v ia an u n d e r g r o u n d
drainage system. The d ischarge from the underground dra inage system would
be monitored. This a l t e rna t ive will be more thoroughly eva lua t ed dur i ng
f ina l de s i gn . Fina l r emed i a t i o n of the "Seep 1" area wil l be e v a l u a t e d
after the monitoring program as part of the final remediat ion action plan.

K. MONITORING PROGRAM

Fo l l ow i ng c omp l e t i o n of the s t r e am d i v e r s i o n , a mon i t o r i n g p r og r am w i l l
be imp l emen t e d to d e t e rm i n e the e f f e c t i v en e s s of the d i v e r s i on and to
prov i de n e c e s s a ry des ign i n f o rma t i o n for sub s equen t a c t i on s . As de s c r i b ed
in the "Risk As s e s sme n t for Con t a i nme n t and Remova l A l t e r n a t i v e s " , the
s t r e am d i v e r s i on i s pro j e c t ed to effect ive ly reduce the pr e s en t r e l ea s e s of
PCB from Bryan t Pond soi l s by app rox ima t e l y 94% based on ava i l ab l e d a t a .
Por t a g e Cre e k will be pe r i od i ca l l y mon i tored at Cork S t r e e t and A l c o t t
S t r e e t a f t e r the s tream is d ive r t ed to de term ine whether this pro jected
e f f e c t i v e n e s s has been a c h i e v e d . In add i t i o n , a g r o u n dwa t e r mon i t o r i n g
p r o g r am wi l l be imp l emen t e d to b e t t e r def i ne the re l ease s of PCBs t h r o u g h
g r o u n dwa t e r m igra t i on to the creek and off-s i t e . I t i s a l so proposed tha t
f i s h in the new c h a n n e l be c o l l e c t e d and a n a l y z e d for PCB to f u r t h e r
e v a l u a t e t h e e f f e c t i v e n e s s o f s t r e a m d i v e r s i o n . Th i s i n f o rma t i o n wi l l b e
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used to help se l ec t the most . appropr i a t e fu ture ac t i on to addre s s the
sed iments in Bryant Pond.

The monitoring program is proposed to be conducted over a 2 to 5 year
per iod to allow for eva lua t i on of the d iver s i on ef fec t ivene s s under a wide
va r i e t y of e nv i r o nmen t a l cond i t i on s and also to prov ide enough t ime to
obse rve po t e n t i a l for migrat ion of PCBs through g r o u n dwa t e r . A de ta i l e d
monitoring plan will be prepared as part of the design phase. The plan will
i n c lude the mon i tor ing schedu le s , s ta t ion lo ca t i on s , and spec i f i c chem i ca l
and phys ica l parame t e r s that will be measured . It is pre l im inar i ly proposed
tha t the monitoring plan consist of the following elements:

1) Surface Water Quality Monitoring for PCBs and Suspended Solids in:

• Portage Creek at Cork Street
• Portage Creek downstream of "Seep 1"
• Portage Creek at Alcott Street
• Abandoned stream channel in Bryant Pond
• Storm Sewers that discharge to Bryant Pond
• "Seep 1" drain

2) Groundwater Monitoring at Approximate ly 10 Wells Instal led In and Up
Gradient of Bryant Pond.

3) Monitoring of Fish PCB Concentrat ions in the New Channel .

The s u r f a c e wa t e r s amp l i n g will prov ide i n f o rma t i o n r e g a r d i n g PCB
re leases from the s i te af ter the s t r eam is d iver ted . This data will be
compared w i t h e x i s t i n g data to d e t e rm i n e the overa l l e f f e c t i v e n e s s of s t r e am
d i v e r s i o n . In add i t i on , the data will prov ide n e c e s s a r y i n f o rma t i o n
regard ing the rate of PCB releases to the creek via groundwater migration.

Other parameters that are proposed to be measured include flow rates in
t h e new and a b a n d o n e d c h a n n e l s i n Bryan t Pond and i n the s t o rm s ew e r s
f lowing to Portage Creek, and water depths in the abandoned channe l .
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Groundwa t e r s tud i e s are pre l im inar i l y proposed to augmen t the
information on groundwater PCB transport rates. A network of approximately
10 mon i tor ing wel ls would be i n s ta l l ed in the Bryan t Pond flood plain and
upgrad i en t of the pond to measure PCB d i s t r i bu t i on in g roundwa t e r and to
e v a l u a t e whe t h e r PCBs are m igra t i ng off s i t e . In add i t i on , hydrogeo log i ca l
pa rame t e r s such as s ed imen t/so i l hydrau l i c g rad i e n t s condu c t i v i t y and
hydrau l i c would also be eva lua ted a long wi th phys i co-chem i ca l p a r am e t e r s
such as PCB par t i t i o n coef f i c i en t s to quant i fy the po t en t i a l for of f s i t e
migration of PCB via groundwater.

It is also proposed that fish in the new channe l be col lected and
ana l y z ed for PCB af t e r the s t r e am i s d ive r t ed . The f i sh mon i t o r i n g may
requ ire that fish res id ing in Portage Creek pr ior to imp lementat ion be
r emoved so t h a t h i s t o r i c a l l y ac cumu la t ed PCBs are not r e f l e c t e d in the
r e s u l t s . The fish da t a shou ld prov ide d i r e c t i nd i c a t i on of the a l t e r n a t i v e
e f f e c t i v e n e s s . The mon i t o r i ng program as a who le wil l p rov i d e n e c e s s a r y
i n f o rma t i o n for the eva lua t i on and se l e c t i on of the most app rop r i a t e f i na l
r emed ia l ac t ion a l t e r n a t i v e .

L. REMAINING RISKS AFTER IMPLEMENTATION OF STREAM DIVERSION

S t r e am d i v e r s i o n was e v a l u a t e d as A l t e r n a t i v e 2 in the "P r e l i m i n a r y
Risk Asse s smen t Repor t for Conta inment and Remova l Al t e rna t i v e s " . The
uppe rbound c a n c e r r i s k s so ley a t t r i b u t ab l e to r e l e a s e s from Bryan t Pond are
e s t i m a t e d to be be low 1 in 1 0 0 , 0 0 0 for a l l e xpo s u r e rou t e s e x c e p t
c o n s ump t i o n of carp c a u g h t in Por tage Creek which has an e s t ima t e d upper
bound can c e r r i s k o f app rox ima t e l y 1 .7 i n 1 0 0 , 0 0 0 . The human hea l t h r i s k s
r e s u l t i n g from PCB re l ea s e s from Bryan t Pond soi ls a f t e r s t r e am d i v e r s i o n
are e s t ima t e d to be a pp r ox ima t e l y two order s of mag n i t u d e lower than r i s k s
r e s u l t i n g from o t h e r s o u r c e s i n the Ka lamazoo River . The r e fo r e , t he s t r e am
d i v e r s i o n i s e s t i m a t e d to be very e f f e c t i v e and may reduc e r i s k s to leve l s
that are below 1 in 100,000 which are well below risks that remain due to
o t h e r s ou r c e s i n the K a l am a z o o R ive r . The mon i t o r i n g p rog ram will p r ov i d e
i n f o rm a t i o n t o r e f i n e t h e e s t i m a t e o f r i s k s a f t e r s t r e am d i v e r s i o n . Th e
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most appropr i a t e methods for addre s s i ng the Bryan t Pond soi ls can t h en be
be t t e r evaluated and selected so as to achieve acceptable levels of risk.

M. TIME OF IMPLEMENTATION

Figure 2 dep i c t s the time line for the con s t ru c t i on ac t iv i t i e s and
mon i tor i ng program for the proposed in ter im s t r eam d iver s i on a l t e r n a t i v e .
Cons t ruc t i on can be completed within five months af ter s t a r t - up . The
mon i tor i ng program is proposed to last 2 to 5 years after c on s t r u c t i o n is
completed.

1 3



V. CONCLUSION

All ied f irmly be l i eves tha t there are ser ious unr e so l v ed i s sue s
as soc ia ted with the con t a i nmen t or r emova l a l t e r n a t i v e s . As noted above ,
they inc lude , among others , imp l ementab i l i t y , e f f e c t i v e n e s s and cos t . The
proposed in ter im remedia l act ion s ign if i cant ly and immed iate ly r educe s r i sk
to human hea l th and the env i ronment . Sub s t a n t i a l add i t i ona l work i s
necessary before a final eva luat ion or assessment of conta inment or remova l
a l ternat ives can take place.

There are undoubted ly ways to enhance s t r e am d ive r s i on as an i n t e r im
remed ia l act ion . All ied s tands ready to meet with the State and c o n s u l t a n t s
to d i s cu s s the proposa l in more de ta i l and to an swe r any que s t i on s wh i ch
arise.
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APPENDIX
Preliminary Cost Estimates



March 10, 1989

Al l i e d Paper, Inc.
Kalamazoo, Michigan

Prel iminary cost estimate
Stream Relocation

ITEM QUANTITY UNIT UN IT COST TOTAL COST

CLEAR, GRUB & ROOT REMOVAL
SEDIMENT DAMS
ACCESS ROAD
STREAM CHANNEL

rip rap
EARTHWORK
SPREADING OF CHANNEL

SPOILS

6 Acre
200 LF

4000 LF

4000 LF
27203 CY

27203 CY

$3, 175 .00
$15.00
$10.74

$89.47
$4.83

$4.83

$19,050
$3,000

$42,960

$357,880
$131 ,390

$131,390

$685,670

$68,567
$ 1 7 1 , 4 1 8

$68,567
$68,567

ASSUMPTIONS REF

6" dia. trees, grub & chip stumps Means
3-4 darns, each up to 50' wide OBG
gravel, 25' wide, 8" deep Means

6- 12 inch limestone on geotex & sand Vendor/OBG
rechannel Vendor/OBG

spread and grade material from new Vendor/OBG
channel

SUBTOTAL

HEALTH & SAFETY at 10X
CONT INGENCY at 25X
OVERHEAD & P R O F I T at 10X
E N G I N E E R I N G at 10X

$1 ,062,789 GRAND TOTAL



EXPLANATION OF CHANGES FROM ORIGINAL COST ESTIMATE DATED JAN. 12, 1989

The stream channel is now based on a est imated flow of 500 cfs. (for
the 100 year storm); the original was based on 65 cfs.

Clear. Grub and Root Remova l

The i n c rea se in the number of acre s r equ i r i ng c l ear i ng is a re su l t of
the larger stream channel which is needed to accommodate the increased flow.

Sed iment Dams - No change.

Access Roads - No change.

Stream Channel

The length of the s t r e am does not change , however the cost per l i n ear
foot increase s to ac coun t for the larger channe l c ro s s - s e c t i on . Th i s
ref l ec t s the add i t iona l sand, stone and geotext i l e needed to line the
channel under the higher flow condition.

Ear thwork

The quant i ty of soi l which needs to bee moved to c o n s t r u c t the new
stream channel increases due to the larger channel cross-section.

Spreading of Channel Spoils

This line item has been added to allow for the mater ia l taken from the
new s t r eam channe l to be spread on the floodplain. It is fe l t t ha t such
a c t i o n wil l be n e c e s s a r y due to the i n c rea sed vo l ume of so i l r e s u l t i n g from
construction of the larger steam channel.
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FIGURE 1
PROPOSED ACCESS ROADS



I'HELIMINARY . SOT TO BF USFD Fpfl (.ONSTnUCTION PURPOSES

FIGURE NO. 1

NOTE :
FACIL IT IES SI»"N ARF *OR
rOMCEPTUAL PURPOSES INLY.
LOCATIONS OF FACIL ITfFS HAY
VARY DURING COMSTRUCIIOM
OPERATIONS.

PORTAGE CREEK
ALLIED PROPERTY

PROPOSED ACCESS ROADS

JANUARY



F IGURE 2
CONSTRUCTION TIME LINE



FIGURE NO. 2
TIME LINE FOR PROPOSED REMEDIAL RESPONSE

ALLIED PAPER . INC.
KALAMAZOO. MICHIGAN

TIME (MONTHS)
1 «? ___3 ____A __ 5 b

A CLEAR & GRUB

B SEDIMENTATION DAMS

C ACCESS ROADS

D STREAM CROSSING

E DAM RENOVATION <

F STRF.AM CHANNEL

G EARTHWORK

H VEGETATIVE STABILIZATION

I EXISTING STREAM CHANNEL

J SEEP AHEA **

K MONITORING PROGRAM

K TO BE COMPLCTEO PRIOR TO COMMENCEMENT OF REMEDIAL ACTIVITIES
*» VARIABLE O-BWE4J6OEIIE

. INC.


